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(54) SELECTIVE OXIDIZING METHOD AND MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress occurrence of 
a bird's beak in a selective oxidizing method. 
SOLUTION: A silicon nitride film 16 is formed on the 
surface of an amorphous silicon layer 14 using a vertical 
low pressure thermal CVD system. An insert speed is 
raised to 300-600 [mm/min] or the heating temperature 
at inserting is lowered to 400-600 C] so that no poor 
thermally oxidized film is grown on the surface of the 
amorphous silicon layer 14 when a semiconductor 
substrate 10 is inserted into a reactive chamber of the 
thermal CVD system. After a hole corresponding to a 
gate electrode pattern is formed at the silicon nitride 
film 16, the surface of amorphous silicon layer is 
selectively oxidized with the silicon nitride film 1 6 as a 
mask. As a result such silicon oxide films 18A and 18B 
as have little bird's beak are provided. The material for 
elective oxidizing may be a single crystal silicon or 
polysilicon. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the process which forms a silicon nitride in the front face of silicon material using 
a reduced pressure type heat CVD system. What inserts in the front face of said silicon material 
on the conditions the thermal oxidation film does not grow up to be in case said silicon material 
is inserted into the reaction chamber of said heat CVD system, The selective oxidation method 
which includes the process which forms the silicon oxide which carries out selective oxidation of 
the front face of said silicon material by using said silicon nitride as a mask, and has a pattern 
corresponding to said hole after forming said hole, the process which forms the hole 
corresponding to a predetermined pattern in said silicon nitride, and. 

[Claim 2] The selective oxidation method according to claim 1 characterized by setting up the 
insertion rate of said silicon material within the limits of 300-600 [mm/min] as one of the 
conditions into which said thermal oxidation film does not grow up while using the thing of the 
vertical mold which inserts said silicon material up through lower part opening of said reaction 
chamber as said heat CVD system. 

[Claim 3] The selective oxidation method according to claim 1 characterized by setting up 
whenever [ stoving temperature / of said reaction chamber ] within the limits of 400-600 [**] as 
one of the conditions into which said thermal oxidation film does not grow up while using the 
thing of the vertical mold which inserts said silicon rnaterial up through lower part opening of said 
reaction chamber as said heat CVD system. 

[Claim 4] They are the process which forms a silicon layer in the front face of a semi-conductor 
substrate through an insulator layer, and the process which forms a silicon nitride in the front 
face of said silicon layer using a reduced pressure type heat CVD system. What inserts in the 
front face of said silicon layer on the conditions the thermal oxidation film does not grow up to 
be in case said semi-conductor substrate is inserted into the reaction chamber of said heat 
CVD system. The process which forms the hole corresponding to a predetermined electrode or a 
predetermined circuit pattern in said silicon nitride. The process which forms the silicon oxide 
which carries out selective oxidation of the front face of said silicon layer by using said silicon 
nitride as a mask, and has a pattern corresponding to said hole after forming said hole, The 
process of a semiconductor device including the process which forms the electrode or wiring 
layer which consists of the residual section of said silicon layer by carrying out dry etching of 
said silicon layer alternatively by using said silicon oxide as a mask after removing said silicon 
nitride. 

[Claim 5] The process which forms the amorphous silicon layer for gate electrode formation in 
the front face of a semi-conductor substrate through the insulator layer for a gate electrode 
insulation, It is the process which forms a silicon nitride in the front face of said amorphous 
silicon layer using a reduced pressure type heat CVD system. What inserts in the front face of 
said amorphous silicon layer on the conditions the thermal oxidation film does not grow up to be 
in case said semi-conductor substrate is inserted into the reaction chamber of said heat CVD 
system. The process which forms the hole corresponding to a predetermined gate electrode 
pattern in said silicon nitride, The process which forms the 1st silicon oxide which carries out 
selective oxidation of the front face of said amorphous silicon layer by using said silicon nitride 
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as a mask, and has a pattern corresponding to said hole after forming said hole, The process 
which forms the 1st gate electrode layer which consists of the residual section of said 
amorphous silicon layer by carrying out dry etching of said amorphous silicon layer alternatively 
by using said 1st silicon oxide as a mask after removing said silicon nitride. The process which 
oxidizes one [ at least ] side-attachment-wall section of said 1st gate electrode layer, and forms 
the 2nd silicon oxide of a wrap for one [ this ] side-attachment-wall section, The process of a 
semiconductor device including the process which forms the 2nd gate electrode layer for passing 
tunnel current between said 1st gate electrode layer so that said the 1st and 2nd silicon oxide 
and said insulator layers may be covered. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the approach of oxidizing silicon material alternatively by using a 
silicon nitride (silicon nitride film) as a mask, and the process of the semiconductor device using 
this selective oxidation method, in case this invention forms a silicon nitride using reduced 
pressure type heat CVD (chemical vapor deposition) equipment especially, it controls generating 
of a BAZU beak by inserting silicon material in a reaction chamber on the conditions on which 
the thermal oxidation film does not grow up to be the front face of silicon material 
[0002] 

[Description of the Prior Art] Conventionally, as a process of EEPROM (electrically elimination, a 
programmable read only memory), what etches an amorphous silicon layer alternatively by using 
as a mask the silicon oxide (silicon oxide film) formed by the selective oxidation method as 
shown in drawing 1 3 -15, and forms the layer [ 1st ] gate electrode layer is proposed. 
[0003] At the process of drawing 1 3 , the amorphous silicon layer 3 is formed in the front face of 
a silicon substrate 1 through the gate dielectric film 2 which consists of silicon oxide. The 
amorphous silicon layer 3 is for gate electrode formation, and is formed into low resistance by 
doping conductivity-type decision impurities, such as Lynn. After forming the silicon nitride 4 in 
the front face of the amorphous silicon layer 3, hole 4a corresponding to a gate electrode 
pattern is formed in the silicon nitride 4 by selective etching processing. 

[0004] At the process of drawing 14 , the silicon oxide 5 which has a pattern corresponding to 
hole 4a is formed by oxidizing the front face of the amorphous silicon layer 3 alternatively by 
using the silicon nitride 4 as a mask. Then, the silicon nitride 4 is removed. 
[0005] At the process of drawing 1 5 . the layer [ 1 st ] gate electrode layer which removes the 
polish recon layer 3 alternatively by anisotropic etching processing which uses silicon oxide 5 as 
a mask, and consists of residual section 3A of the amorphous silicon layer 3 is formed. 
[0006] At the process of drawing 1 6 , while forming silicon oxide 6a and 6b in the side- 
attachment-wall section of gate electrode layer 3A by oxidation treatment, silicon oxide 6A and 
6B is formed in a substrate front face. The gate dielectric film (silicon oxide) which existed in the 
part which is not covered with gate electrode layer 3A in a substrate front face becomes thick, 
and silicon oxide 6A and 6B is formed succeeding the gate dielectric film [ directly under ] 2 of 
gate electrode layer 3A. 

[0007] At the process of drawing 1 7 . by carrying out patterning of the low resistance polish 
recon layer put on the substrate top face, the gate electrode layer 7 of a two-layer eye is 
formed so that silicon oxide 5, 6a. and 6A may be covered. The gate electrode layer 7 is for 
passing tunnel current between gate electrode layer 3A. 

[0008] SILO (Seald Interface Local Oxidation) using the precise silicon nitride (or precise silicon 
nitride which poured in nitrogen ion) put by the plasma-CVD method on the surface of the 
silicon substrate as a technique which carries out selective oxidation of the front face of a 
silicon substrate conventionally, and forms the silicon oxide for separation between components 
as a mask for selective oxidation — law is known, drawing 1 3 and the process of 14 — SILO — 
it is also possible to use law. 
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[0009] 

[Problem(s) to be Solved by the Invention] According to the conventional technique mentioned 
above about drawing 1 3 -17, in drawing 1 3 and the selective oxidation process of 14, the BAZU 
beaks 5a and 5b which follow siliG4)n oxide 5 under the silicon nitride 4 by the periphery of hole 
4a, and consist of silicon oxide grow. 

[0010] Since the BAZU beaks 5a and 5b make the dimension of silicon oxide 5 larger than the 
dimension of hole 4a. they become the hindrance of detailed-izing. Moreover, at the selective 
etching process of drawing 1 5 , since the BAZU beaks 5a and 5b as an etching mask are etched, 
the patterning precision of the amorphous silicon layer 3 falls, and the dimension of gate 
electrode layer 3A is changed inside from the location shown with broken lines a and b. For this 
reason, if the gate electrode layer 7 is formed as shown in drawing 17 , dispersion in a tunnel 
voltage-current property will be large, and will cause the fall of the yield. 

[001 1] drawing 1 3 and the selective oxidation process of 14 — setting — the above-mentioned 
SILO even if it uses law. a BAZU beak cannot be mostly controlled to zero. Moreover, if a 
plasma-CVD method and ion-implantation are used, it is necessary to add an expensive facility 
and will become cost quantity. 

[0012] The purpose of this invention is to offer the new selective oxidation method which can 
control generating of a BAZU beak to zero mostly, and the process of a semiconductor device, 
without using an expensive facility. 
[0013] 

[Means for Solving the Problem] The selective oxidation method concerning this invention is a 
process which forms a silicon nitride in the front face of silicon material using a reduced 
pressure type heat CVD system. What inserts in the front face of said silicon material on the 
conditions the thermal oxidation film does not grow up to be in case said silicon material is 
inserted into the reaction chamber of said heat CVD system, The process which forms the hole 
corresponding to a predetermined pattern in said silicon nitride, and after forming said hole, the 
process which forms the silicon oxide which carries out selective oxidation of the front face of 
said silicon material by using said silicon nitride as a mask, and has a pattern corresponding to 
said hole is included. 

[0014] According to the selective oxidation method of this invention, since a conventional 
reduced pressure type heat CVD system is used, an expensive facility is not needed but cost 
reduction becomes possible. Moreover, since it inserts in the front face of silicon material on the 
conditions the thermal oxidation film does not grow up to be in case silicon material is inserted 
into the reaction chamber of a heat CVD system, generating of a BAZU beak can be mostly 
controlled to zero. 

[0015] If it is in the selective oxidation method of this invention, while using the thing of the 
vertical mold which inserts silicon material up through lower part opening of a reaction chamber 
as a heat CVD system, as one of the conditions into which the thermal oxidation film does not 
grow up. the insertion rate of silicon material may be set up within the limits of 300-600 
[mm/min], or whenever [ stoving temperature / of the reaction chamber under insertion ] may 
be set up within the limits of 400-600 [**]. If it does in this way. generating of a BAZU beak can 
be controlled without reducing productivity. 

[0016] The process at which the process of the 1st semiconductor device concerning this 
invention forms a silicon layer in the front face of a semi-conductor substrate through an 
insulator layer. It is the process which forms a silicon nitride in the front face of said silicon layer 
using a reduced pressure type heat CVD system. What inserts in the front face of said silicon 
layer on the conditions the thermal oxidation film does not grow up to be in case said semi- 
conductor substrate is inserted into the reaction chamber of said heat CVD system. The 
process which forms the hole corresponding to a predetermined electrode or a predetermined 
circuit pattern in said silicon nitride. The process which forms the silicon oxide which carries out 
selective oxidation of the front face of said silicon layer by using said silicon nitride as a mask, 
and has a pattern corresponding to said hole after forming said hole. After removing said silicon 
nitride, the process which forms the electrode or wiring layer which consists of the residual 
section of said silicon layer is included by carrying out dry etching of said silicon layer 
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alternatively by using said silicon oxide as a mask. 

[0017] According to the process of the 1st semiconductor device of this invention, since the 
selective oxidation method of this invention is used, while cost reduction becomes possible, 
generating of a BAZU beak can be mostly controlled to zero. Since dry etching of the silicon 
layer is moreover carried out by using silicon oxide without a BAZU beak as a mask, the 
patterning precision of a silicon layer can improve and dispersion in the dimension of an 
electrode or a wiring layer can be reduced. 

[0018] The process at which the process of the 2nd semiconductor device concerning this 
invention forms the amorphous silicon layer for gate electrode formation in the front face of a 
semi-conductor substrate through the insulator layer for a gate electrode insulation. It is the 
process which forms a silicon nitride in the front face of said amorphous silicon layer using a 
reduced pressure type heat CVD system. What inserts in the front face of said amorphous 
silicon layer on the conditions the thermal oxidation film does not grow up to be in case said 
semi-conductor substrate is inserted into the reaction chamber of said heat CVD system, The 
process which forms the hole corresponding to a predetermined gate electrode pattern in said 
silicon nitride, The process which forms the 1st silicon oxide which carries out selective 
oxidation of the front face of said amorphous silicon layer by using said silicon nitride as a mask, 
and has a pattern corresponding to said hole after forming said hole. The process which forms 
the 1st gate electrode layer which consists of the residual section of said amorphous silicon 
layer by carrying out dry etching of said amorphous silicon layer alternatively by using said 1st 
silicon oxide as a mask after removing said silicon nitride. The process which oxidizes one [ at 
least] side-attachment-wall section of said 1st gate electrode layer, and forms the 2nd silicon 
oxide of a wrap for one [ this ] side-attachment-wall section, The process which forms the 2nd 
gate electrode layer for passing tunnel current between said 1 st gate electrode layer so that 
said the 1st and 2nd silicon oxide and said insulator layers may be covered is included. 
[0019] According to the process of the 2nd semiconductor device of this invention, since the 
selective oxidation method of this invention is used, while cost reduction becomes possible, 
generating of a BAZU beak can be mostly controlled to zero. Moreover, since dry etching of the 
amorphous silicon layer is carried out by using silicon oxide without a BAZU beak as a mask, the 
patterning precision of an amorphous silicon layer can improve, the dimension of the 1st gate 
electrode layer and dispersion of a configuration can be reduced, and the square shape 
configuration of the gate electrode layer shoulder which influences especially an electrical 
property is stabilized. For this reason, dispersion in the tunnel voltage-current property about 
the 1st and 2nd gate electrode layers can be reduced. 
[0020] 

[Embodiment of the Invention] 9 shows the process of EEPROM concerning 1 operation gestalt 
of this invention, and explains drawing 1 - process [ corresponding to each drawing ] (1) - (9) 
one by one. 

[0021] (1) For example, form the insulator layer 12 for a gate electrode insulation which consists 
of silicon oxide by the oxidizing [ thermally ] method etc. in the front face of the semi-conductor 
substrate 10 which consists of silicon. Thickness of an insulator layer 12 can be set to 100-200 
[**] as an example. On an insulator layer 12, the amorphous silicon layer 14 is formed with a 
CVD method. The amorphous silicon layer 14 is for gate electrode formation, and is formed into 
low resistance by doping conductivity-type decision impurities, such as Lynn, during deposition 
or after deposition. Thickness of the amorphous silicon layer 14 can be set to 2500-3500 [**] as 
an example. 

[0022] Next, the silicon nitride 16 is formed in the front face of the amorphous silicon layer 14 
using a reduced pressure type heat CVD system. The silicon nitride 16 is used as an oxidation 
mask in selective oxidation processing of drawing 2 , and is formed in the thickness of 300-700 
[**] as an example. In case the substrate 10 as a processed wafer is inserted in the reaction 
chamber of a heat CVD system, between the amorphous silicon layer 14 and the silicon nitride 
16. it considers as the configuration in which the thermal oxidation film does not exist by 
inserting in the front face of the amorphous silicon layer 14 on the conditions the crude thermal 
oxidation film (50 [**] or silicon oxide of the thickness not more than it) does not grow up to be. 
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About concrete formation processing of the silicon nitride 16, it mentions later with reference to 
drawing 1 0 . Then, the holes 16a and 16b corresponding to a gate electrode pattern are 
respectively formed in the silicon nitride 16 by well-known selective etching (phot lithography 
and dry etching) processing. 

[0023] (2) Form the silicon oxide 18A and 18B which has a pattern corresponding to Holes 16a 
and 16b, respectively by carrying out selective oxidation of the front face of the amorphous 
silicon layer 14 by using as a mask the silicon nitride 16 which has Holes 16a and 16b. Each 
thickness of silicon oxide ISA and 18B can be set to 1250-1750 [**] as an example. Since it 
considered as the configuration in which the thermal oxidation film does not exist between the 
amorphous silicon layer 14 and the silicon nitride 16 at the process of drawing 1 . about silicon 
oxide ISA and 18B. generating of a BAZU beak was hardly accepted. Then, etching processing 
removes the silicon nitride 16. 

[0024] (3) Form the gate electrode layers 14A and 14B which remove the amorphous silicon 
layer 14 alternatively by dry etching processing of the anisotropy which uses silicon oxide 18A 
and 18B as a mask, and consist of the residual section of the amorphous silicon layer 14. Since 
there is no BAZU beak in silicon oxide 18A and 18B, the patterning precision of the amorphous 
silicon layer 14 improves, and the dimension of the gate electrode layers 14A and 14B and 
dispersion of a configuration are reduced. 

[0025] (4) Form the insulator layers 20A-20C which all consist of silicon oxide by the oxidizing 
[ thermally ] method, and 20a-20d. Insulator layers 20A and 20B are formed in the one side of 
gate electrode layer 14A. and the other side in a substrate front face, respectively, and are 
formed succeeding gate-dielectric-film 12a [ directly under ] of electrode layer 14A more thickly 
than it. In a substrate front face, about gate electrode layer 14B. insulator layer 20B is formed in 
the opposite side, and insulator layer 20C is formed succeeding gate-dielectric-film 1 2b 
[ directly under ] of electrode layer 14B more thickly than it. Insulator layer 18B follows gate- 
dielectric-film 12b, and is formed more thickly than it. Each thickness of insulator layers 20A- 
20C can be set to 300-500 [**] as an example. 

[0026] On the other hand, gate electrode layer 14A reaches, insulator layers 20a and 20b are 
formed in the side-attachment-wall section of another side, respectively, insulator layer 20a is 
continued and formed in insulator layer 20A and silicon oxide 18A, and insulator layer 20b is 
continued and formed in insulator layer 20B and silicon oxide 18A. On the other hand, gate 
electrode layer 14B reaches, insulator layers 20c and 20d are formed in the side-attachment- 
wall section of another side, respectively, insulator layer 20c is continued and formed in insulator 
layer 20B and silicon oxide 18B. and 20d of insulator layers is continued and formed in insulator 
layer 20C and silicon oxide 18B. Each insulator layers [ 20a-20d ] thickness can be set to 300- 
400 [**] as an example. In addition, insulator layers 20A-20C and 20a-20d. you may form with a 
reduced pressure type heat OVD method, or may form with the oxidizing [ thermally ] method 
and a reduced pressure type heat CVD method. 

[0027] (5) Form the resist layer 22 in a substrate top face by the rotation applying method etc. 
The resist layer 22 is formed more thickly than the level difference based on gate electrode 
layer 14A and silicon oxide 18A. And the resist layers 22A. 22B. and 220 are made to remain on 
insulator layers 20A. 20B, and 20C by making it thin, respectively until each shoulder of silicon 
oxide 18A and 18B exposes the resist layer 22 by half ashing (or half etching) processing. 
[0028] (6) Form in a substrate top face the resist layer 24 which has hole 24a which exposes the 
shoulder of silicon oxide 18A. and a part of resist layer 22B of the near by phot lithography 
processing. Between resist layer 22B and the resist layer 24, opening corresponding to the 
shoulder of silicon oxide 18A is defined. 

[0029] Next, the connection hole 26 which uses the resist layers 24 and 22B as a mask, and 
removes alternatively silicon oxide 18A and insulator layer 20b by isotropic wet ETCHINGGU 
processing using HF as etchant. and exposes the shoulder of gate electrode layer 14A is formed. 
Then, ashing processing etc. removes the resist layers 24, 22A-22C. 

[0030] (7) Form the polish recon layer 28 of low resistance in a substrate top face with a CVD 
method etc. The polish recon layer 28 is formed so that silicon oxide 18A and 18B and insulator 
layers 20A-20C. and 20a-20d may be covered and it may connect with gate electrode layer 1 4A 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/04/21 



JP.2002-064092.A [DETAILED DESCRIPTION] 



5/7 ^— V 



through the connection hole 26. If it puts in another way. the polish recon layer 28 is insulated 
from a substrate 10 and the gate electrode layers 14A and 14B by silicon oxide 18A and 18B and 
insulator layers 20A-20C, and 20a-20d in parts other than a connection with gate electrode 
layer 14A. 

[0031] Next, the resist layers 30A and 30B are formed on the polish recon layer 28 by phot 
lithography processing. Resist layer 30A is formed by the pattern corresponding to the gate 
electrode layer as a word line, and resist layer 308 is formed by the pattern corresponding to the 
gate electrode layer of the two-layer eye which constitutes a floating-gate electrode with gate 
electrode layer 14A of the 1st layer. 

[0032] (8) Dry etching processing of the anisotropy which uses the resist layers 30A and 308 as 
a mask removes the polish recon layer 28 alternatively, and make the polish recon layers 28A 
and 288 remain as a gate electrode layer. Gate electrode layer 28A is used as a word line. It 
connects with gate electrode layer 1 4A through the connection hole 26 ( drawing 6 ), and gate 
electrode layer 288 constitutes a floating-gate electrode with gate electrode layer 14A. 
[0033] (9) Form the source field S and the drain field D in a substrate front face by alternative 
ion-implantation processing after forming the gate electrode layers 28A and 288. When a 
substrate 10 is used as P type, each uses Fields S and D as N+ mold. The source field S and the 
drain field D are used as a grounding conductor and a bit line, respectively. The capacity 
formation field C of N-mold may be formed in the substrate front face of the lower part of gate 
electrode layer 14A by alternative ion-implantation processing through hole 16a formed in the 
silicon nitride 16 at the process of drawing 1 . The capacity formation field C forms joint capacity 
with insulator layer 12a and gate electrode layer 14A. 

[0034] Informational writing will be performed by pouring an electron into the floating-gate 
electrodes 14A and 288 according to the tunnel effect from gate electrode layer 148, and the 
channel field of the lower part of gate electrode layer 288 will be in an OFF state. Informational 
elimination will be performed by making an electron emit to gate electrode layer 28A according 
to the tunnel effect from the floating-gate electrodes 14A and 288, and the TEYANNERU field of 
the lower part of gate electrode layer 288 will be in an ON state. Since the detail of actuation of 
such an EEPROM is indicated by the patent No. 2512181 official report, explanation is omitted. 
[0035] Since the gate electrode layers 14A and 148 by which there is little dispersion in a 
dimension or a configuration, and the square shape configuration of a shoulder was stabilized at 
the process of drawin g 3 R> 3 are obtained according to the above— mentioned process of 
EEPROM If the gate electrode layers 28A and 288 are formed as shown in draw^^^^ , dispersion 
in a tunnel voltage-current property will be reduced also about between which [ between 14A- 
28A and between 148-288 ] gate electrode layers, and the manufacture yield of EEPROM will 
improve. 

[0036] Drawing 1 0 shows the vertical mold reduced pressure type heat CVD system used for 
implementation of this invention. 

[0037] The outer tube 42 which consists of a quartz is arranged so that the inner tube 40 which 
consists of a quartz may be covered, and the upper limit of an outer tube 42 is closed in the 
shape of a dome. It is connected by the flange 44 and, as for the lower limit of an inner tube 40, 
and the lower limit of an outer tube 42, the inner tube 40. the outer tube 42, and the flange 44 
form gas-passageway GS extended up in the shape of a cylinder. An inner tube 40 and an outer 
tube 42 constitute a reaction chamber RC, and the flange 44 forms the lower part opening LO of 
a reaction chamber RC. 

[0038] The resistance heating-type heater 46 is formed in the perimeter of an outer tube 42. 
Heaters 46 are 5 division formats and consist of the central heater HO. and the method heater 
HCU of Nakagami and the upper part heater HU. [ the lower part heater HL. a method heater 
HCL of Nakashita, and ] 

[0039] The shutter 48 which can be opened and closed freely is formed in the lower part opening 
LO of a reaction chamber RC. Where a shutter 48 is opened, the wafer boat 56 on the lid 52 
supported with the support arm 50 can be inserted into a reaction chamber RC (loading), a wafer 
boat 56 — many — the wafer which several processed wafers (thing equivalent to the above- 
mentioned semi-conductor substrate 10) were set, and was set to the upper part location, the 
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mid gear, and the lower part location among these wafers is set to WU, WC. and WU respectively. 

[0040] On the occasion of loading of a wafer boat 56, in a reaction chamber RC. as a broken-line 
arrow head shows, N2 gas is passed. N2 gas is exhausted from the lower part of a reaction 
chamber RC. A wafer boat 56 is inserted up through the lower part opening LO of a reaction 
chamber RC by driving the support arm 50 in the direction of arrow-head A. And where a lid 52 
is pressed on the inferior surface of tongue of a flange 44 through the O ring 54, the lower part 
opening LO is closed In such a condition, while switching distributed gas to predetermined 
reactant gas, CVD processing is performed by setting whenever [ at a heater 46 / stoving 
temperature ] as a predetermined value. 

[0041] Usually, formation of a silicon nitride is performed in the temperature region of 750-800 
[**]. In this case, a boat load rate is set up within the limits of 80-200 [mm/min], and whenever 
[ stoving temperature / of the reaction chamber RC at the time of boat loading ] is set up within 
the limits of 620-730 [**]. If selective oxidation processing is performed as drawing 1 4 described 
using the silicon nitride formed on such conditions as an oxidation mask, the BAZU beaks 5a and 
5b will arise at the edge of silicon oxide 5. 

[0042] It is thought that the cause which a BAZU beak generates according to research of an 
artificer is for the crude thermal oxidation film to grow up to be the front face of silicon material 
by contacting the atmospheric air involved in as the front face of the silicon material on the 
heated wafer showed by the arrow head B in a reaction chamber RC at the time of boat loading, 
and the atmospheric air which remains between wafers, without the permutation by N2 working. 
[0043] DravvingJ_l makes a boat load rate a parameter, the relation between the wafer locations 
WL, WC, and WU and boat load time is shown, and curves PI, P2, P3, and P4 correspond to the 
boat load rate 100,150,300,500 [mm/min], respectively. Whenever [ stoving temperature / of a 
reaction chamber RC ] was the 710 [**] neighborhoods. The field Ps which attached hatching of 
a broken line shows the field where generating of a BAZU beak is controlled, and an arrow head 
Pa shows the direction where generating of a BAZU beak is controlled. Its repeatability was not 
good unless the boat load rate was more than 300 [mm/min]. As one of the conditions on which 
the thermal oxidation film does not grow up to be the front face of silicon material, it is desirable 
to set up a boat load rate within the limits of 300-600 [mm/min]. Thus, if a boat load rate is 
made quick, the front face of the silicon material on the heated wafer can shorten the time 
amount which coexists with atmospheric air, and growth of the thermal oxidation film can be 
prevented! 

[0044] Drawing 1 2 shows the example of a setting of whenever [ stoving temperature / of the 
reaction chamber RC at the time of a boat load ], and curves 01 and Q2 all show the laying 
temperature corresponding to the heater locations HL, HCL, HC, HCU, and HU. The field Qs 
which attached hatching of a broken line shows the field where generating of a BAZU beak is 
controlled, and an arrow head Qa shows the direction where generating of a BAZU beak is 
controlled. As one of the conditions on which the thermal oxidation film does not grow up to be 
the front face of silicon material, it is desirable to set up whenever [ stoving temperature / of a 
reaction chamber RC ] within the limits of 400-600 [**]. Thus, if whenever [ stoving 
temperature ] is made low, the reaction of silicon material and the oxygen in atmospheric air can 
be controlled, and growth of the thermal oxidation film can be prevented. 
[0045] If the conditions of 400-600 [**] are used together whenever [ conditions / of the 
above-mentioned boat load rates 300-600 [mm/min] /, and stoving temperature ], growth of the 
thermal oxidation film in a silicon material front face can be prevented much more certainly. 
[0046] This invention is not limited to the above-mentioned operation gestalt, and can be carried 
out with various alteration gestalten. For example, the following modification is possible. 
[0047] (1) In case a silicon nitride is formed, in order to prevent that the thermal oxidation film 
grows up to be the front face of silicon material (a) Add a load lock mechanism to a heat CVD 
system, and temperature of the reaction chamber at the time of the method of performing 
loading, where a processed wafer (substrate) is intercepted with atmospheric air, or (b) loading is 
made into a room temperature. After permuting the ambient atmosphere in a reaction chamber 
by the inert gas of N2 grade completely after loading termination, the approach of raising the 
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temperature of a reaction chamber to membrane formation temperature etc. may be used, 
[0048] (2) This invention is applicable not only to patterning of electrode layers, such as a gate 
electrode layer, but patterning of a wiring layer. 

[0049] (3) This invention is applicable not only to the selective oxidation of amorphous silicon 
material but the selective oxidation of single-crystal-silicon material or polish recon material. 
[0050] 

[Effect of the Invention] As mentioned above, since according to this invention silicon material 
was inserted in the reaction chamber in the selective oxidation method which oxidizes silicon 
material alternatively by using a silicon nitride as a mask on the conditions on which the thermal 
oxidation film does not grow up to be the front face of silicon material when forming a silicon 
nitride using a reduced pressure type heat CVD system, the effectiveness which can control 
generating of a BAZU beak to zero mostly by low cost is acquired. 

[0051] Moreover, since patterning of the silicon layer was carried out by having used as the 
mask the silicon oxide formed by the selective oxidation method of this invention and the 
electrode or the wiring layer was formed, the effectiveness that an electrode or the wiring 
formation yield improves is also acquired. 

[0052] Furthermore, since the 2nd silicon oxide was formed in the side— attachment— wall section 
of the 1st gate electrode layer, the 1st and 2nd silicon oxide and gate dielectric film were 
covered and the 2nd gate electrode layer was formed while carrying out patterning of the 
amorphous silicon layer by having used as the mask the 1st silicon oxide formed by the selective 
oxidation method of this invention and forming the 1 st gate electrode layer, the effectiveness 
that the manufacture yield of EEPROM improves is also acquired. 
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JPO and NCI PI are not responsible for any 
d^ages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the substrate sectional view showing the selective etching process of the . 
silicon nitride in the process of EEPROM concerning 1 operation gestalt of this invention. 
[Drawing 2] It is the substrate sectional view showing the selective oxidation process of the 
amorphous silicon layer following the process of drawing 1 . 

[Drawin&_3] It is the substrate sectional view showing the selective etching process of the 
amorphous silicon layer following the process of drawing 2 . 

[Draw jngjt] It is the substrate sectional view showing the oxidation process on the gate 
electrode layer side-attachment-wall section following the process of drawing 3 , and the front 
face of a substrate. 

[Drawing 5] It is the substrate sectional view showing the half ASHINGU process of the resist 
layer following the process of drawing 4 . 

[DrawingjB] It is the substrate sectional view showing the connection hole formation process 
following the process of drawing 5 . 

LPja^MngJ?] It is the substrate sectional view showing the polish recon deposition process and 
resist layer formation process following the process of drawin g 6 . 

[Drawing 8] It is the substrate sectional view showing the selective etching process of the polish 
recon layer following the process of drawing 7 . 

[Drawing 9] It is the substrate sectional view showing the source drain formation process 
following the process of drawing 8 . 

LDrawing_10G It is the sectional view showing the vertical mold reduced pressure type heat CVD 
system used for implementation of this invention. 

[DravylDgJJJ It is the graph which shows a boat load rate for the relation of the wafer location 
and boat load time in the equipment of drawing 10 as a parameter. 

[Drawing 12] It is the graph which shows the example of a setting of whenever [ stoving 
temperature / at the time of the boat load in the equipment of drawing 1 0 ]. 
[Drawing 13] It is the substrate sectional view showing the selective etching process of the 
silicon nitride in the process of the conventional EEPROM. 

[Drawing 14] It is the substrate sectional view showing the selective oxidation process of the 
amorphous silicon layer following the process of drawing 13 . 
• . [ P'^awing JIS] It is the substrate sectional view showing the selective etching process of the 
amorphous silicon layer following the process of drawing 14 . 

[Drawing 16] It is the substrate sectional view showing the oxidation process on the electrode 
layer side-attachment-wall section following the process of drawing 1 5 . and the front face of a 
substrate. 

[Drawing 17] It is the substrate sectional view showing the gate electrode layer formation 
process following the process of drawing 16 . 
[Description of Notations] 

A semi-conductor substrate, 12, 12a, 12b. 20a-20d, 20A-20C : 10: An insulator layer. 14: An 
amorphous silicon layer. 14A. 14B, 28A. 28B : A gate electrode layer, 16: A silicon nitride, 18A, 
18B:silicon oxide, 22. 22A-22C, 24, 30A. 308 : A resist layer. 26: A connection hole, 28:polish 
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recon layer. D:drain field, S : A source field, C: A capacity formation field, 40:inner tube, 42:outer 
tube, 44:flange. 46:heater, RC:reaction chamber, 50:support arm. 52:lld, 56:wafer boat WU WC 
WL Wafer. ... 
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